INTRODUCTION
A good indicator of the growth in tourism is foreign tourist arrivals to South Africa, which increased from 5.87 million in 2000 to 7.3 million in 2005. Over nine years, from 1995 to 2004, the percentage increase was 48.7% (South African Annual Tourism Report, 2004) . In South Africa, the government's Accelerated and Shared Growth Initiative for South Africa (AsgiSA) identified tourism as an important sector and globally it is recognised as both the largest and the fastest growing industry. Statistics support this contention: in 2005, worldwide travel and tourism was expected to generate economic activities worth US$6 201.49 billion, 10.6% of the total GDP, and 221 568 000 jobs or 8.3% of total employment (World Travel and Tourism Council, 2005) . Nature-based tourism is one sector of the tourism industry that is attracting increasing interest from
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The impact of hunting for biltong purposes on the SA economy governments, the tourism industry and researchers alike. This type of tourism includes activities such as whale watching, safaris, bird watching, fishing and hunting, to mention merely a few of many. According to Higginbottom (2004) , nature-based tourism is widely considered as a growth sector that can contribute substantially to the economy of its host country.
From the above, it can be extrapolated that nature-based tourism is very reliant on the conservation and preservation of natural resources. Like South Africa, countries such as Kenya, Botswana, Tanzania, Australia and Canada also make use of nature-based tourism to attract ever-growing markets to their shores. Currently, 3.7 million hectares (ha) of land are conserved through South Africa National Parks (SANParks), which holds 3% of the total agricultural land available in South Africa (Phillips, 2005) . Privately owned land, such as game farms under conservation, constitutes 17.9% of the total agricultural land in South Africa, or 14.7 million ha (6330 exempted game farms) (Van Hoven, 2005) . One of the main sources of income for game farms is hunting .
Tourism and Hunting in Perspective
Game is hunted for biltong (dried meat) or for trophies and, in some cases, for both purposes. Various forms of hunting take place, for example bird hunting, bow hunting, biltong hunting, trophy hunting, 'green hunting' or 'darting safaris' (Van der . Saayman et al. (2000) determined that the following economic benefits originated from the development of the hunting industry:
Hunting is exportable. Meat, trophies and skins are some of the products that are exported. Hunting creates income. In the case of government, it broadens the tax base and is a major source of income for the game farm owner. Hunting creates job opportunities. Hunting is a labour-intensive market and, because of its diversity, creates a wide range of jobs. The jobs can be in the primary hunting sector (people who work directly in the hunting industry, such as on game farms, in taxidermies, hunting outfitters and lodges) or secondary providers (people who work indirectly in the tourism industry, for example, providing infrastructure and suprastructure, or agriculture). Hunting generates foreign exchange. Foreign hunters spend in excess of R50 000 per hunter in South Africa (PHASA, 2006) . Hunting creates entrepreneurial opportunities. These include accommodation, food, transport, entertainment, clothes, souvenirs, travel agencies, and many more.
Further, Thornton and Feinstein (1999) indicated other advantages from the spending of biltong hunters: development of supra-structures, as additional game farms are developed to cater for the demand for hunting and for the conservation and hunting of specific species. This also leads to the creation of expensive lodges to cater for different markets.
Expenditure by tourists (hunters in this case) directly affects the tourism industry and also has an indirect impact on other sectors of the economy such as agriculture, manufacturing, food processing, and communication. It also contributes to services such as banking, foreign exchange transactions, postal services, transport and insurance (Futter & Wood, 1997) . Table 1 specifies the direct and indirect impacts of hunting.
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The impact of hunting for biltong purposes on the SA economy The fact that tourism is not yet reported as an industry in the national accounts makes it very difficult to determine the exact economic impact of tourism, as many other sectors contain tourism-related activities in their estimates (Bull, 1993; Saayman, 2001) . The economic contribution made by tourism is therefore greater than at first sight because many of the other economic sectors contain tourism-related activities in their estimates. The underestimation of the complex nature of the tourism industry means that the contribution of tourism is not always seen as an important area of potential economic growth and development (Vellas & Becherel, 1995) . According to Van der Merwe and Saayman (2005b) , this is particularly the case when examining the hunting industry. Currently, the South African government, at all levels, is doing very little to promote hunting but is, on the contrary, implementing barriers. One example is the new firearms legislation that makes ownership and provision of hunting weapons more difficult (Venter, 2006) .
To estimate economic impacts, normally the additional 'new money' generated for the local economy due to tourism is considered (Gelan, 2003) . Within the tourism sector, tourists visiting a province or region usually create this 'new money'. From a regional perspective, both foreign and domestic tourists (hunters) visiting the region represent 'new money', while day excursions to the region are excluded.
Economic impact is defined as the net economic change in a host community that results from the spending of tourist (hunters) in a given area (Ritchie & Goeldner, 1994) . Therefore, it can be said that the purpose of an economic impact analysis is to measure the economic benefits that a community receives (Van Heerden, 2003; Fayos-Sola, 1997; Archer, 1989) . These benefits will help to enhance the way of life, the economy and the environment of the host population. However, the magnitude of the economic impact of tourism depends on the total number of tourists (hunters) who visit an area/country, the duration of their stay, the average spending of tourists (hunters) in that area/country, and the circulation of tourism expenditure through the country (Saayman, 2000) . Getz (1993) rightfully indicates that the spend of tourists (hunters) plays a significant role in enhancing the economy of local communities, and can have additional spin-offs, such as increased investment in, for example, the building of new hunting lodges, the development of new game farms, taxidermies, and craft manufacturing. Economic impact analysis is an important analytical tool in order for stakeholders to determine the economic benefits of their industry. This is equally true for the tourism (hunting) industry. There are essentially two main benefits from conducting economic impact studies, namely approvals and advocacy.
Approvals means economic impact studies provide government structures with information on projects that seek funding, subsidies, tax incentives or other forms of regulatory assistance. They provide project proponents with additional information and analysis when negotiating with various levels of government concerning development approvals or various forms of assistance.
The impact of hunting for biltong purposes on the SA economy Advocacy and support means economic impact studies assist in giving a value to the economic benefits of hunting in terms of jobs and other economic activities. These valuations can then be used to persuade the various stakeholders, such as game farms, local communities, employees and clients/customers, of those benefits in order to advocate the industry and to gain the support of stakeholders (Koch, 2005; Bauer & Herr, 2004) .
Various economic impact studies have been conducted, for example, Kang and Perdue (1994) and Gelan (2003) on sport tourism. Saayman and Saayman (1997) , Kottke (1988) , Zhou et al. (1997) , Fretchling and Horvath (1999) , Randall and Warf (1996) have all conducted studies. Walpole and Goodwin (2000) focussed on regional and country economic impacts. Saayman and Saayman (2004) , Fayos-Sola (1997) and Van Heerden (2003) examined the economic impact of events. Tisdell and Wilson (2004) , Nijkamp (2004) and Getzner et al. (2005) have undertaken economic impact studies regarding wildlife tourism. However, no economic impact study has been completed with regard to hunting, as far as could be established from the literature review.
According to Higginbottom (2004) , there are no reliable global estimates of the economic impact of wildlife tourism, but it certainly generates considerable sums of money. The same can be said for South Africa's game industry, especially biltong hunting, where there is little to no information regarding the economic impact. Trophy hunting, according to PHASA (2006) , generated approximately R650 million in 2005 and a study conducted by Van der Merwe and Saayman (2005c) in the North West Province indicated biltong hunters contributed R191 million.
Research regarding hunting and its contribution to local, regional and national economies can assist practitioners in developing hunting policies, which can cover a variety of aspects. These aspects could include a number of themes such as how hunting can contribute to the economic growth of a province, to job creation, to game farm management as well as for marketing purposes (Saayman & Saayman 2006 ).
The purpose of this article is to estimate the economic impact of biltong hunting in South Africa.
METHOD OF RESEARCH
The research was conducted using a questionnaire consisting mostly of closed-response questions, with a few open-ended questions. The questionnaire was developed in co-operation with the South African Hunters and Game Conservation Association (SAHGCA) and the Institute for Tourism, Wildlife Economics and Leisure Studies at the North-West University, Potchefstroom Campus. A pilot study of 87 questionnaires was conducted in August and September 2004 in the North West Province.
A non-probability method was used, where all SAHGCA members (N=17066) formed part of the sample. SAHGCA is the largest hunting association recognised by the South African government. Cooper and Emory (1995) state that for a population of 100 000 the recommended sample size is 384. However they also indicated that as a rule of thumb the law of diminishing returns will apply when the sample size is greater than 300.
For the national survey, questionnaires were mailed in July 2005 to the full complement of members (N=17066) included in their monthly magazine SA Hunters/Jagters. Reminders were sent during August 2005. The cut-off date for receiving questionnaires was set for the end of August 2005. A total of 1 024 (n) questionnaires were received, which represented a 6% return rate. Data was captured in MS Excel™ and then a Computable General Equilibrium (CGE) modelling approach was used to determine the economic impact of biltong hunting on the South African economy.
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The impact of hunting for biltong purposes on the SA economy A CGE model is a model of the economy that recognises that the economy is a complete system of interdependent components (industries, households, investors, government, importers, and exporters). Economic impacts affecting any one component can have repercussions throughout the economic system. A CGE model is constructed using a Social Accounting Matrix (SAM) combined with a conceptual framework that contains the behavioural and technical relationships among variables within and among sets of accounts.
These models thus aim to convert the abstract representation of an economy into realistic, resolvable models of actual economies (Cameron, 2003) . What makes CGE models even more realistic is that they incorporate trade elasticities. CGE modelling can, therefore, be used for more detailed and realistic evaluations of the economy-wide effects of policy changes or other economic impacts than either Input-Output or Social Accounting Matrices (Zhang & Lee, 2007; Tyler, 2008; Resosudarmo, 2008 ).
The UPGEM model used in these simulations is a 32-sector CGE model of the South African economy derived from the ORANI-G model of the Australian economy. The version used distinguishes 32 sectors, 6 household types and 4 ethnic groups.
The UPGEM, similar to other CGE models, is designed for comparative-static simulations (Horridge, 2000) . The data was compiled using a Social Accounting Matrix (SAM), which perfectly describes the economy at any given time. Economic participants are assumed to be price takers working in a competitive market. It is also assumed that supply and demand equations for the private-sector agents are derived from the solutions to the optimisation problems e.g. cost minimisation and utility maximisation (Horridge, 2000) . Furthermore, the UPGEM model consists of a theoretical structure which is typical of a static Applied General Equilibrium (AGE) model and is also based on a number of sectors, industries and commodities. The variables in the model are each explained by an equation and these variables are either endogenous or exogenous. Endogenous variables are explained by the model, while exogenous variables are user-defined or are assumed to be fixed. Only exogenous variables can be shocked or impacted. CGE models are used mainly for comparative static analyses. This form of analysis involves comparing equilibrium positions as opposed to examining the path which the market follows when moving from the old to the new equilibrium. Therefore, the changes in a system from one position of equilibrium to another are investigated, without regard to the transitional process involved in the adjustment (Zamagni, 1987) . Results of comparativestatic CGEs all refer implicitly to the economy at some future time period.
Model Closure, Data and Shocks
In order to simulate correctly the impact of the expenditure of hunters on the South African economy, it is critical to use an appropriate model closure (that is, the selection of variables that are chosen to be exogenous). This study focuses primarily on the expenditure of the estimated 200 000 hunters in South Africa and the impact of this expenditure on the local economy. The two most important outcomes to take note of would be the impact on employment and on GDP. The standard short-run and long-run closures were thus used to simulate the results.
As mentioned above, the nature of the comparative-static CGE model does not require time series data, but is compiled instead from a SAM. The database of the UPGEM model is based on the values of the 1998 SAM of the South African economy published by Statistics South Africa, which implicitly describes the structure of the local economy at that particular time.
The shocks applied to the economy are based on the average expenditure of hunters in the various sectors of South Africa's economy. This expenditure will obviously greatly benefit the service sectors, such as hotels and other accommodation, transport, and health services, for example, and is included in the simulations.
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The impact of hunting for biltong purposes on the SA economy By comparing the expenditure of the 200 000 hunters in the relevant sectors to the total expenditure in South Africa, the percentage shocks to the industries were calculated and the impact thereof simulated using the UPGEM model. It was decided to shock the real household consumption with an increase of 2.16% and to shock the expenditure of households in selected sectors. This was done in order to simulate the effect of the increased expenditure by households in the various sectors in general. The main findings of the simulation are reported in the next section.
RESULTS
The results will be discussed in two sections: firstly, the profile of hunters will be examined and, secondly, the economic impact of the biltong hunters. Table 2 reveals the profile of biltong hunters in South Africa. Almost all (98%) of the hunters are males between the ages 40-64 years of age, over two-thirds (68%) prefer to hunt in a group (4 persons) and hunt at least three times per year. Nearly half of them, (48%) earn more than R250 000 per annum and 22% are self employed Table 3 shows the expenditure per hunter excluding expenditure on game. While on a hunting safari, hunters spent R4130.00 on general expenses and R11 622.37 on game. This results in a total of R15 752.37 that biltong hunters spend per year on hunting.
Simulation Results
When interpreting the findings of the different scenarios, it is essential to keep in mind the type of closure used. The simulation results of the shocks applied to the economy depend to a large extent on the model closure. In the standard short-run closure, variables constraining real GDP from the expenditure side such as the total amount of private consumption, investment, and government consumption are exogenous and the percentage change to these variables will be zero. The level of employment and the trade balance are endogenous, and their effects on real GDP are therefore solved within the model. (An in-depth discussion on the closure of a model can be found in Horridge (2000)). Keeping in mind the restrictions of the specific
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The impact of hunting for biltong purposes on the SA economy closure used and the nature of the different simulation scenarios, the following macro-economic results were obtained for the given shocks applied to the economy. GDP (x0gdpexp) 0.60 % Δ in employment (employ_iop)
1.10 % Δ in consumer prices (p3tot)
1.28 % Δ in price of labour (p1lab_iop) 1.28 % Δ in total exports (x4tot) -1.94 % Δ in competitiveness (p0realdev) -1.27 % Δ in balance of trade (contBOT) -0.98
The majority of macro-economic variables selected clearly showed an improvement after the shocks were applied. In simulation 1, real GDP growth (x0gdpexp) increased by 0.60%, equating to a contribution of more than R6 billion to the economy. The simulation results also indicated that employment levels would improve by 1.10% due to the shock, equating to the creation of more than 140,000 jobs. The increase in activities/services would be expected to increase employment, particularly in the semi-and un-skilled labour segments. Inflation would tend to increase due to the increase in real wages caused by the various shocks. The price level of goods and services (p3tot), and nominal wages (p1lab_iop) would both increase by 1.28%. The increase in the general level of prices could be due to the fact that the increase in real wages would then force nominal wages to increase by the same amount. The decrease in total exports is directly attributable to the decrease in international competitiveness (p0realdev) of locally produced goods and services. Higher costs of domestic goods would, in theory, lead to a decrease in demand from foreign countries and therefore a decrease in total domestic exports.
When examining the changes to real GDP from the expenditure side through the contGDPexp variable, the contribution of each sector to the GDP can be isolated. Consumption would increase due to the increase in expenditure in the various sectors (due to the shock applied) and the higher employment levels. Investment, government and stocks are exogenous in the closure and changes in these variables are therefore zero. Due to the relatively higher domestic prices, as indicated by the p3tot variable in Table 4 , the foreign demand for local exports would decrease by 0.65% overall. The demand for imports would also decrease slightly due to the higher consumption of domestic goods. The net effect of changes in imports and exports of -0.98% corresponds to the percentage change in the balance of trade (contBOT) variable shown in Table 4 . The cumulative change of 0.60% from the various sectors indicated in Table 5 corresponds to the percentage change in real GDP (x0gdpexp) of 0.60% as previously discussed.
From an industry specific point of view, it is interesting to note which industries are affected most favourably. The results for key selected industries are shown in Table 6 below. Industries such as food processing, business activities, footwear, beverages, tobacco and other services/activities are amongst the greatest winners. In general, the results are as expected with most related industries showing positive gains, even though very moderate ones.
CONCLUSION
The goal of this paper was to estimate the economic impact of biltong hunting on the South African economy.
This simulation examined the impact of expenditure by hunters on the South African economy using a CGE modelling approach. The results from the UPGEM model show that this expenditure has a positive impact on the South African economy. The contribution to real GDP is estimated to be in excess of R6 billion, with thousands of jobs being created by the increase in activities/services. In addition, the related improvements to the infrastructure of the country, especially the transport sector, will benefit productivity in the longer term and so lead to further increases in GDP. Given the likelihood that the number of hunters in South Africa will
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The impact of hunting for biltong purposes on the SA economy increase over the next decade, (this increase in numbers has not been included in the current simulation), it can be expected with relative certainty that the country as a whole will benefit significantly in terms of higher economic growth and higher levels of employment.
This article has made a significant contribution, as it is the first time that the economic impact of biltong hunting in South Africa has been determined. It is also the first time that CGE modelling has been completed with regard to research in this sector in South Africa. This research confirms that hunting should be regarded as big business and has significant impacts on various other sectors in the economy. From a policy point of view, it is important for government both to realise the significance of the economic impact and to note that hunting can be used to increase wealth in poorer provinces (the provinces where most hunting takes place). Hence, it is important to increase the number of hunters, as well as to promote hunting establishments more effectively. Saayman and Van der Merwe (2005a) already alluded to the fact that hunting is important for the sustainability of game farms in South Africa, since a greater demand for game will guard against volatility in game prices. Currently, the supply of game is increasing rapidly, which could have far-reaching consequences for the price (value) of game.
This research also proved a need for more research to be conducted into the hunting and game farm sector. For example, the economic impact of trophy hunting to the South African economy should be determined. Similarly, the socio-economic impact of hunting and game farms also needs to be researched.
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